Effects of different inotropic interventions on myocardial function in the developing rabbit heart.
The development of the mammalian heart is characterized by substantial changes in myocardial performance. We studied the ontogeny of myocardial function with and without various inotropic interventions in the developing isolated, antegrade-perfused rabbit heart (2d, 8d, 14d, 28d, n = 96). Myocardial function was related to the protein expression of the sarcolemmal Na(+)-Ca2+ exchanger and to the sarcoplasmic Ca(2+)-ATPase. In neonatal hearts an age-dependent increase in maximal developed pressure velocity (dP/dtmax) by 45% and peak negative pressure velocity (dP/ dtmin) by 75% within days 2 to 8 were observed. In response to inotropic intervention with isoproterenol, ouabain, calcium and the Na(+)-channel modulator BDF 9148, dP/dtmax and dP/dtmin increased in a concentration dependent manner. Significant differences between neonatal, juvenile and adult hearts could be demonstrated in a repeated measurement ANOVA model on the concentration-response curves for BDF 9148 (dP/dtmax and dP/dtmin), ouabain (dP/dtmin) and calcium (dP/dtmin), but not for isoproterenol. At the maximum isoproterenol concentration of 1 micromol/l, the increase in dP/dtmax and dP/dtmin was significantly higher in adult compared to neonatal hearts (t-test, p < 0.01). The significant decline of the Na(+)-Ca2+ exchanger protein expression from neonatal (1822 +/- 171) to adult hearts (411 +/- 96 S.E.M. [units per 20 microg protein], p < 0.01) was related to an increase in myocardial function (dP/dtmax r = 0.63, p < 0.01, dP/dtmin r = 0.62, p < 0.01). Contractility, relaxation and the observed positive inotropic effects were in general significantly lower in neonatal compared to adult hearts. In the individual heart an increase in contractility and relaxation was related to a decrease in Na(+)-Ca2+ exchanger expression.